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INTRODUCTION. 
1.1 How to study telephone cirouits. A telephone circuit consiste er- 


(4) n apseking oirouit containing a tranemitter and receiver, 


by which you apeak to and hear the person at the distant 
telephone, and 


(11) a signalling cirouit by which you are called to the 
telephone and alao obtain access to other telephones via 
the oxchange. 


Bone circuits look complicated because they perform a mmber of functions, but the 
circuit operation is simplified when these functions ere studied separately. When 
studying telephone circuits, therefore, it is convenient to separate the speaking 
and signalling oirouite. In the speaking clrouit, the transmitting and receiving 
conditions may be considered separately. In the signalling cirouit, the incoming 
ani outgoing signalling conditions may also be considered separately. 


1.2 Although to Technicians, the oirouit and ite performance are important in the opera- 
iion of a telephone and must be thoroughly understood, the form of the instrument 
1e important to the subseriber, wo forms have been designed for general require- 
ments ~ table telephones and wall telephones. 


Although many modern telephones use the one type of oase for magneto, C. B. manual 
and automatic table telephones, and another typé of oasa for the magneto, C. B. 
manual and automatic wall telephones, the circuit and the operation of the corres- 
ponding table and wall models are similar. 
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EARLY MAGNETO TELEPHONES. 


‘MAGNETO TELEPHONES. 


1,3 Mary different types of magneto telephones (sometimes called looal battery tele- 
phones) have been used and some early types are shown on page 2. The types 
‘commonly used at present ara in the 300 and the 400 series, and these are avail- 
able in table and wall models. 


1.4 Magneto telephones are identified by the code letters 


m MT for a Magneto Tablo Tolophono, 
(it) MF for a Magneto Wall Telephone. 
1,5 This paper desoribes the principle of operation of the early magneto telephone 


and also the modern handset magneto telephones which use the anti-sidetone 
induction coil. 


2. BASIC SPEAKING CIRCUIT. 
2.1 Simple one-way circuit. Fig. 1 shows a simple magneto telephone speaking circuit. 


‘The transmitter and battery are connected to the primary winding of the induction 
9011; the secondary connects to the line and distant receiver. 
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„ MATCHED ONE-WAY SEBAKING CIRCUIT. 
The functions of the induction coil in & magneto telephone are — 


(i) To enable the transmitter to operate in e low resistance circuit. This 
roüucoe the battery voltage and, therefore, ane number of celle 
required to supply the minimum D.C. (about 50 má) for satisfactory 
iranamitter operation. If the transmitter were oonneoted directly to 
line, the resistance of the circuit would be very high (particularly 
on long lines) and too many ceile would be required. In practice, the 
resistance of the primary winding is + ohms the battery voltage is 
usually 3 volts, provided by two No. 6 dry cells in series. 

(44) To prevent D.O. flowing through the receiver coils. The D.C. would tend 
either to oppose end weaken the permanent magnet in tha receiver or to 
saturate the magnetic cirouit, depending on the direction of current. 
In either case, the efficiency of the receiver would be reduced. 

(iii) To match approximately the transmitter impedance foe 60 ohms) to that 
of tho line and distant receiver (about 600 ohms) for better transmitting 
affioionoy. 


2.2 The Iniuoiion Coll No. 12 (I.0.12) is a typical open magnetic circuit transformer 
weed in early magneto telephones. It consists of two ingulated windings - 


(1) A 1 ohm winding of 430 tums. 
(41) A 25 ohm winding of 1,350 turns. 


This gives a transmitting primary to secondary turns ratio of about 3 : 3. 


The core comprises a bundle of soft iron wires insulated from each other to 
reduoe eddy current losses. Due io the open core, all the flux produced by the 
primary current does not out or link the secondary winding. The efficiency of 
‘the induction coil is about 80%. 


‘The open core, however, prevents saturation of the magnetic circuit due io the 
transmitter current in the 1 ohm winding. If magnetic saturation were to occur, 
variations in magnetising foros (caused by the varying D.C. in the primary oir- 
cuit) would not cause similar variations in the flux density. The alternating 
voltage induced across the ceoondery would not then follow the primary current 
variations, the induction coi] would be very inefficient, and distortion would 
occur. 
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2.3 Two-way oirouite, Telephone oirouits must bo two-way. This may be achieved by 
‘the oirouit ehown in Fig. 2. This is called a "four-wire circuit” because four 
wires or two peire are used, one pair for each direction of transmission. 


‘TWO-WAY SFEAKING CIRCUIT, 


FIO. 2. 


Four-wire cirouite ara costly as regards proviaion of linen, and e compromise is 
maie between economy and efficiency by connecting the receivers in the secondary 
eirouit to produce a two-wire circuit (Fig. 3). 


BASIO MAGNETO SPRAXINO CIRCUIT. 
Hie. 3, 


2.4 The cirouit operation of Fig. 3 for either direction of transmission is as follows. 


D.C. from the battery flows through the 1 ohm winding and the tranemitter. When 
& person speaks into the transmitter, the transmitter resistance and, therefore, 
the D.C. in the primary clrouit follows the frequency and amplitude variations 
of the sound waves. 


The A.C. component of speech induced in the 25 ohm winding flows in 
circuit consisting of the local raceiver, line canduotore, and the receiver and 
25 ohm winding at the distant telephone. 


Speeoh signals ‘are heard, therefore, in both the local receiver and the distant 
receiver. 
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3. BASIC SIGEALLINO CIRUUIT. 
3.1 In the magneto telephone signalling circuit - 


(1) the magneto bell provides an audible signal when the exchange 
rings the subscriber, and 


(11) the hand generator provides a calling signal to the exohange, when 
the subscriber wants to make a call, and a clearing signal when the 
aubsoriber has finished a conversation. The differentiation between 
the calling and olesring signals is provided by suitable connection 
of the apparatus at the exchange. 


3.2 "wo types of signalling oirouit are used in magneto telephones (Fig. 4). 


E EE 
Le la 


(a) &ort-oirouit type. (P) Open-oircuit type. 
WAGHRIO SIOXALLINO Ee 
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Fig. de shows the arrangement in early type magneto telephones using the 
Generator No. t. In the normal position, incoming A.C. ringing current energiees 
he bell vie the generator frane, shaft and contact assembly which chert circuits 
‘the generator armature, When the generator handle is turned, the apring-aet 
operates to short cirauit the bell and the short-oirouit ia removed from the 


armature. ‘the generator voltage is applied to line via the short-circuit on the 
bell. 


Pig. 4b shows the arrangement in later type telephones, In the normal position, 
he bell ia connected to the line and the generator armature ie disconnected. 
Whon the handle is turned, the change-over spring operates to open the bell 
circuit and apply the generator voltage to line. 


3.3 Reasons for generator Spring-set. The hand generator "switching" or "out-out" 
springs have two functions — 
(1) men the telephone ie not in use, they switoh the generator 


armature out of oirouit and connect the bell across the line. 
Thus, the impedance of the generator does not reduce the 
ringing current through the bell. 


(ii) When the generator hendla is turned, they switoh the bell out 
of cirouit and connect the armature across the line. Thus, 
the impedance of tha bell does not reduce the ringing current 
sent tc the exchange. This also provents tho local bell from 
ringing on outgoing calle and possibly annoying the calling 
subacribor. 
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4. BASIC MAGNETO TELEPHONE. 


4.1 For economy, the speaking and signalling circuits are combined so that their 
arate currents are transmitted to the exchange and distant telephone over the 
game pair of wire 


Fig. 5a shows the basic circuit used in the type 135 MW telephone (Fig. 5) which 
is typical cf the early type magneto telephones. The dry cells for the tranu- 
mitter operation are mounted inside the telephone. 


u 
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(b) Telephone 135 MW. 
BASIC MAGNETO TELEPHONE. 


Fig. 5. 


In Fig. 5a, the eignalling circuit is connected permanently across the line but 
the speaking cirouit is switched out of circuit by placing the receiver on the 
switch hook when the telephone is not in use or during signalling- 


The ewitch hook operates a epring-set (the switch hook contacts) whick performs 
‘two functions = 


(1) Opens the transmitter oirouit to prevent unnecessary 
current drain from the battery when the telephone is 
not in usa. 


(ii) Opens the receiver cirouit to remove the shunt on the 
bell or generstor during signalling. 


Thé common electrical connection between the primary and secondary of the speaking 
circuit simplifies the wiring as it enables. three switch hook contacts to be used 
instead of four, 


4.2 Speaking cirouit. During a conversation, the receiver ie off the hook and the 


switch hook contacts olose to complete the circuit for the transmitter ani connect 
the receiver oirouit to the line. 


The bell is connected across the speaking circuit, Because of tho high impedance 
of the bell (shout 18,500 ohma at 1,000 %), it has no noticeable effect on the 
speaking oirouit during either transmitting or receiving. 


The speaking circuit operation is similar to that described for Fig. 3 (sse para- 
graph 2.4) in whioh the primary and secondary circuits are separate. 


4.3 Signall; i. To receive an incoming ring from the exchange, the switch 


hook contacts must be open to disconnect the low impedance of the receiver and 
25 ohm induction coil winding from across the bell. Similarly, when signalling 
‘the exchange, the switoh hook contacts must be open to disconnect the low 
impedance of the receiver and 25 ohm induction coi? winding from across the 
generator armature, 


The signalli. circuit operation is similar to that desoribed for Fig. 4a (see 
paragraph 3.2). 


4.4 Testing. The basic magneto telephone circuit may be tested before installation by 


the following simple tests — 


Denerator Test. 


(i) Turn the generator handle - it should turn freely. 


(ii) Place a short-circuit on the line terminals - the 
generator handle should be hard to turn. 


Bell Teat, Open the generator cut-out make spring and with a short circuit on 
She lino terminals, turn the generator - the bell should ring. 


Speaking Test. Place a short circuit on the line terminals, lift receiver to 
your sar and blow or speak into the transmitter = sound should be heard in the 
veceiver. If this test fails, the next test will prove the receiver oirouit. 


Reaeiyar Tent. Remove the short oirouit from the lino terminals, lift tho re- 
ceiver to your ear and turn the generator handle. Generator output should be 
heard in the receiver. 


5. ANTI-SIDETOMB INDUCTION COIL. 

5.1 When sounds picked up by a telephone transmitter are reproduced by the local 
receiver, the effect is called midetone. In the speaking oironit used in early 
magneto telephones, all the transmitted speeoh passes through and is heard as 
eidetone in the local receiver. 


Excessive sidetone has two disadvantages — 


in both the looal receiver and the distant receiver, and is equivalent 
to reducing the transmitting efficiency. 

(ii) Loud room or background noises tend to "mask" the received speech, 
making it difficult to hear and understand the person at the distent 
telephone. This is equivalent to reduoing the receiving efficiency. 


The elimination or reduction of sidetone ie, therefore, equivalent to raining the 
iranomitiing and receiving efficiencies, In practice, it is not desirable to 
eliminate sidetone completely but merely to reduce it, because meny people gauge 
the efficiency of a telephone by the presence of aideson 


The early transmitter and receivers were relatively inefficient and did not 
Produce excessive sidetone. However, improvements in transmittere and receivers 
caused a corresponding increase in didetone, and anti-sidetone olrouits we 
developed to reduce this effect. All modern telephones use an anti-sidetone 
induction ooil, abbreviated to A. 3. T. I. C. 


5.2 The principle of operation of the magneto telephone 4.8. P. J. 0. cirouit ie explained 
TIR Bigs Ford To whioh show tbe conditions ab a partioniar instant. For tho 
other half oyole of speech, the conditions reversa 


The 4.8. P. T. 0. cirouit is similar to the basic speaking circuit with the addition 
Of an extra winding on the induction coil and a balange network. 


For simplicity of explanation, it is assumed that 


(1) the CB and BD windings connected in series, have equal turns and renis- 
tance, and 

(11) the impedance (21) of the line and distant telephone aquals the impedance 
(22) of the balance network fitted in the telephone (600 ohms). 


Zranemitting (Fig. Ga). When a person speaks into the transmitter, the 4.0. com 
ponent of speech induced in the CD winding flows through the balance network (22) 
and over the line and distant telephone (Z4). 


The turne ratio of the induction oll windings helps tc match the transmitter to 
‘the load which consists of 21 and 22 in series. 


A A 


n qa 


{a} (b) 
DPERATION OP 4. TRANSMITTING). 


Fic. 6, 
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Sidotone Sı sion, Fig. 6b is an equivalent simplified "bridge" circuit of 
Pig. 6a. eee ‘voltage induoed across the CD winding when the transmitter 
is operated by sound waves, exists also across the load. 


As point B is the mid-point of the CD winding and point A is the mid-point of the 
load impedance, points A and B, at all times, have. the same potential. As the 
recaiver is connected between these points,no aidetone is heard. 


Receiving (Fig. T). Alternating speech currente from line flow through the receiver 
and CB winding. 


E 7. OPERATION OF A.S.T,I.C. (HECEIVING). 


Although it would appear that a large portion of the speech current flows through 
the balance network, this is not so. The alternating magnetic flux produced by the 
CB winding sets up an e.m.f. of mutual induction across the BD winding, the polarity 
of which tends to oppose any current through the network. 


Under certain conditions (for example, when the receiver impedance equals tho 
impedance offered by the CB winding, the CB and BD windings have equal turns and the 
induction coil is 100% efficient), the voltage across the CB winding and, therefore, 
the e. n. T. induced in the BD winding equals the P.D. across the receiver. Fig. T 
shows the polarities at a particular instant for an applied e.m.f. of 1 volt. 


The balance network is then connected to points A and D whioh, at all times, have 


the same potential. Thus, no incoming speech ourrents flow through tho network and 
all pass through the receiver. 


Compared with the basic speaking circuit, therefore, this basic anti-sidetone circuit 
eliminates sidetone when tranamitting but does not reduce the reosiving efficiency. 


It is interesting to note that when the oirouit to the balance network ic open, the 
transmitting and receiving efficiencies are not appreciably altered but there is no 
reduction in ide tone. 


5.3 In modern magneto telephones, the A.S.T.I.C. is designed for satisfactory trans- 
mitting and receiving efficiencies and sidetone suppression, 


In practice, the optimum ratio of turns of the three windings and the impedance ro- 
vided by each, differ for each functions for example, if the A.S.T.I.C. is designed 
for maximum transmitting effioienoy, it may not necessarily give satisfactory 
peoviving efficiency or sidetone suppression, Also, the line impedances to which 
the telephone may be connected vary considerably depending on the primary constants, 
lengths and types of linos; aleo both the lino and receiver impedances vary over the 
F. F. range. 

In the practical design of A.S.T.I.0's, therefore, it is necessary to adopt a com 
promise which gives satisfactory performance for each condition of operation. As a 
result, a nander of different -A.8-T.1.C's have been used, sack development giving 
some degree of improved performance compared with the earlier types, but they are 
all basically similar in operation to the arrangement described in paragraph 5.2. 


A typioal coil is the A.S.T.I.C. No. 21A used in 300 series telephones. 


5.4 The A.S.T.I.C. No. 214 (Fig. 8) has four windings - 


(4) 4 1 ohm "transmitter" winding of 400 turns. 
(14) 4 17 ohm "line" winding of 1,000 turns. 
(444) A 33 obm "balance" winding of 1,500 turns. 
(iv) 4 900 ohm non-inductive resistance. 


Tho core comprises a bundle of soft iron wires insulated from sach other to 
reduce eddy current lost 


‘he open core prevents saturation of the magnetic circuit due to the transmitter 
current in the 1 ohm winding. 


un 
4 2 
soon. 
8 5 
22 
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5.5 The speaking circuit operation is similar to that described in paragraph 5.2 and 
oan be developed from Fig, 9 which shows the basic connections. 


Li 
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AETI-SIIETOKE SPEAKING CIRCUIT. 


FIG. 9. 


' One important difference is that the 1.5. P. I- 0. No. 214 has more turns on the 
"balance" than on the "line" winding. The reason for this is as follows = 


Due to the open magnatio oirouit, all the flux produced by the 17 ohn Hine“ 
winding by incoming speech currents does not out all the turns of the 33 ohm 
"balance" winding. Thus, for equal turns, the e.m.f. induced in the 33 ohm 
winding would be less than the P.D. across the receiver. The balance network 
would not be connected to points of equal potential and it would shunt some in- 
coming speech current from the receiver thus lowering the receiving efficiency. 
The inorease of turns raises the induced e.m.f. in the 33 ohm winding io equal, 
approrimately, the P.D. across the receiver. 
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The increased turns would unbalance the circuit and produce excessive 
sidetone when tranemitting, and tó compensate for this, the impedance 
of the balance network is similarly increased, compared with the 
impedance of the line and distant telephone. 


To keep sidetone to a minimum over the V. P. range, the impedance of the 
balanos network must very with frequency in the same manner as the 
impedanos of the line and distant telephone. In an attempt to simulate 
"he variation in line impedance, which decreases as the frequency risen, 
a capacitor is connected in the balance network. 


‘The balance network consists of tho 900 ohm K. I. E. in series with an 
0.4 UF capacitor. 


In practice, this anti-sidetone circuit doen not entirely eliminate sidetone 
because it is impossible to maintain m perfect impedance balance between ihe 
balance network and the different types of telephone lines used, over the V. F. 
range. However, compared with the earlier circuits, it greatly reduces the side- 
tone, without any noticeable effect on the efficiency of the speaking circuit. 


5.6 To produce a practical telephone cirouit (Fig. 10), a magneto bell, hand generator 
and ormüle switoh contacts are added to the anti-sidetons speaking cirouit. 


The signalling circuit operation is similar to that described for Fig. 4b (moe 
paragraph 3.2). 
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SIMPLIFIED CIRCUIT OF 300 SERIES MAGNETO TELEPHONES, 
BIG. 10. 


5.7 The 1.7 uF capacitor in series with the bell allows the ringing ourrent to pase 
through and operato the ball, but ensures that a D.C. cirouit im not provided 
when the telephone is not in use. Under certsin conditions (for example, a oall 
fron a subsoribar connected io an automatic exchange to a subscriber connected to 
a magnoto exchange within the samo unit fee area), thin D.C. oirouit ie used to 
provide for the metering of the call against the calling subscriber (automatic) 
when the calied subsoriber (magneto) removes the handset from the cradle switch 
to answer the call. 
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6. 300 SERIES TELEPHONES. 


6.1 Some of the telephones in this series are 


e The types 334 MT and 338 MT, developed in England. 
(ii) The types 300 MT and 300 MX, dovelopod by the 
Australian Post Office. 


The general appearance of the table telephones is similar, and the main diffor— 
ence is in the construction and layout of the component parts. For example, the 
typ 334 telephone uses a type C hand generator mounted on the chassis, but the 
type 300 telephones use the A.P.O. generator mounted on the case. (Fig. 11.) 
Tho schematic circuit and tho operation of the table and wall telephones are 
similar. 

6.2 Both table and wall instruments are made up of two units — 


(i) A moulded case containing a 1,000 ohm bell, 
A.S.T.T.C. No. 214, 1.7 HF and 0.4 UF capacitors (in the 
one metal can), cradle switch contacts and hand generator. 
(41) A handset No. 164 or No. 184 containing the transmitter 


No. 13, and either a type iL or 2P receiver. A cord 
3306 connects the handset to the cane. 


In the table models, tho oxohango lino and the connections to the dry call battery 
(mounted in a battery box) terminate on a terminal block No. 20/4 whioh is 
connected to the caso by a cord 3406. In the wall telephone, the exchange line 
and the local battery connect directly to terminals inside the case. 


(a) Magneto Table Telephone. 


(c) Internal Viow of 334 MT. (a) Internal View of 300 MT. 


FIO. 11, TYPICAL 300 SERIES HANDSET TELEPHONES. 
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6.3 Fig. 12 shows typical schematic circuits for the types 334 and 300 telephones. 
These circuits are similar in operation to the anti-sidetone magnoto telophone 


circuit developed in Section 5. 


TERM. coD 
SIP Los Vos 
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NOTE: EXTENSION BELL , H REQUIRED, TO BE CONNECTED TO TMLS 
1&2 o TML STRIP N? 20/4, FIT 4 CONDUCTOR CORD AND 
REMOVE STRAP BETWEEN TMLS 1&2 OF TELEPHONE. 
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998888 ^» aun 
E 
enw, comp CONTINUE WIRE THROUGH 9 TO 3, CORD HANOSET 
BLEK INST STRIP E COVER WITH SPAGHETTI. —— INST. 184 
28% 3208 3305 
NOTES - 


1. ALL STRAPS ON TERMINAL BLOCK EXCEPT 3-9 & (0-17 TO BE 
FLAT METAL LINKS UNDER SCREW HEADS. 

2, EXTENSION BELL, IF REQUIRED, TO BE CONNECTED TO 5&2 OF 
TERMINAL BLOCK Na 20/4, FIT 4 CONDUCTOR CORD £ REMOVE LINK 
BETWEEN TERMINALS 15,2 OF TELEPHONE. 

3, WHEN USED AS MW, OMIT CORD 3406 & TERMINAL BLOCK No 20/4 


TELEPHONE 300 MT., MW. CIRCUIT MARK I. DWG. No, CE-200 SHI.I. 


(b) 300 MT and 300 MW Telephones. 
FIQ. 12, SCHRMATIC CIRCUITS OF 300 SERIES TELEPHONES. 


1- 400 SERIES TELEPHONES. 
7.1 The 400 series telephone will in future, be the standard telephone used by the 
Australian Post Office. This telephone uses a rocking armature receiver which 
is superior, both in volume efficiency and frequency response, to receivers 
Previously used. It also uses a more efficient A.S.T.I.0., designed to raise 
ihe transmitting efficiency of the cirouit at the expense of some of the in- 
creased receiving efficiency. 
Because of the increased transmitting and receiving officiencies, these tele- 
phones will give a better performance with existing lines than the equivalent 
300 series telephones. Alternatively, for similar performance, they oan be 
used on longer lines or smaller gauge wires. 
7.2 A typical telephone in this series is the 400 MT (Fig. 13), which is made up of 
two units = 
(4) A moulded case containing a 1,000 ohm bell, A.S.T.I.C., 1.7 ur and 
0.3 uF capacitors (in the one metal can), cradle switch contacts and 
hand generator. 
(14) A handset No. 400 containing the tranemitter No. 13 and rocking 
armature receiver. 
The exchange line and the connections to the dry cell battery (mounted in a 
battery box) terminate on a terminal blook No. 20/4 which is connected to the 
case by a cord 4406; and a cord 33064 connects the handset to the case. 
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(c) Routed Schematio Circuit. 
FIG. 13. TYPICAL 400 SERIES HANDSET TELEPHONE. 
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7.3 The A.S.T.I.C. has five windings (Fig. 14) - 
(i) A 1 ohm "transmitter" winding of 250 turns. 0 Id os 
(ii) A 15 ohm "line" winding of 800 turns. 
(iii) 4 10.5 ohm "balance" winding of 463 turns. sa 
iv nductive resistance. + $ 
0 nductive resistance. 
rosa 
s 
5300 
usa, 
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FIG. 14. A.S.T.I.C. USED IN 400 SERTES MAGNETO TELEPHONES. 


The silicon iron core is built up in two sections, each L-shaped and laminated 
to reduce eddy current loss. A spacer provides a small gap in the magnetio oir- 
cuit to avoid saturation by the transmitter current. The higher permeability of 
the core material and lower reluctance of the almost closed magnetic circuit en- 
ables the use of fewer turns on each winding than are required when the magnetic 
circuit includes a large air path, as in the A.S.T.I.0. No. 214. Thus, the 
higher overall efficiency of the 4.8. P. T. C. is the result of reduced magnetic 
and copper losses. 


7.4 The speaking oirowit operation is 
similar to that described in paragraph 
5.2 and can be developed from Fig. 15 
which shows the basic connections to 
the K. 8. P. T. o. 


Owing to the improved efficiency of 
the speaking circuit compared with the 
300 series telephones, the balance 
network (comprising the 530 ohm and 
115 ohm N.I.R's. wound on the 
4.8.7. T. C., and the 0.3 UF capacitor) af OH 
is designed to balance more accurately 

tho line impedance variation to ensure 

satisfactory sidetono suppression over 

the V.F. range, 


FIO. 15. ANTI-SIDETONE SPEAKING CIRCUIT. 
7.5 To produce a practical telephone circuit, a magneto bell, hand generator and 
cradle switch contacts are added to the anti-sidetone speaking circuit as in 
Fig. 16. The signalling oircuit operation is similar to that desoribed for 
Fig. 4b (see paragraph 3.2). 
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FIG. 16. SIMPLIFIED CIRCUIT OF 400 SERIES MAGNETO TELEPHONES. 


Ls m! 
8, TEST QUESTIONS. 


1, What is moant by the code letters NT, Mé, when applied to telophonss? 


2. Draw a simple teo-wire ato king circuit using a twoerinding induction ceil, and explain the 
Clreiit eperation during eme tting and recet ing: m ' 


3, What are the functions of the induction cofl in a aagneto telephone? 

4, What are the functions of the hend genarator spring-est? 

5, Draw the baste magneto telephone circuit and explain the speaking and signalling circuit operation. 
6. Why are switch hook (or cradle ewitch) contacts necessary in a magneto telephone? 

J. What ia sidetone? State the advantages to be gained by ite reduction in a telephone circuit, 

8, Explain hos a staple three«rinding induction coil can bs used to redice etdatane, 

9. Wat ze 2 — requirement of the balance netwerk for satisfactory reduction of sid stone? 


10, Draw the schematic circuit of a magneto telephone in which an f. S. H. l. C. is ued, and explain its 
operation for each of the following conditions - 


(1) trangnitting speech, 
(55) sidetone suppression, 
(tii) receiving Inning speech, 
(iv) receiving an incoming ring, 
(v) ringing the exchange, 
11. What are the functiune of the 1.7.1F and d. An. F capacitors in a 300 series magneto telephone? 


12. What are tho main differences in construction betwen the f. S. I. I. C. No, 21A and the A. S. J. I. (. 
used in the 100 series telephones, 


13, Why ts the speaking ciroutt of the 400 saras telephones more efficient than that of the 200 rler 
"Buea m 4 


END OF PAPER. 


